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Celed Agyrtidae byla diive chapana jako podceled
v ramci Celedi Silphidae (napf. Ganglbauer 1899),
proto jsou zde z tradi¢nich divodi obé skupiny uve-
deny pohromadg.

Podle soucasnych poznatkii obé ¢eledi patii do nad-
geledi Staphylinoidea, nepredpoklada se ale jejich
blizsi pribuznost. Celed’ Silphidae je poklddéna za
sesterskou skupinu ¢eledi Staphylinidae (Lawrence
& Newton 1995, Grebennikov & Newton 2012), mozna
je jenom jeji podceledi (Lawrence & Newton 1982,
Sikes 2005, McKenna et al. 2015). Celed’ Agyrtidae
je od 80. let minulého stoleti na zakladé morfologic-
kych znaki dospélcd i larev a novéji i podle moleku-
larnich znakd klasifikovéna jako sesterska skupina
¢eledi Leiodidae (Peck 2001, Caterino et al. 2005,
Beutel & Leschen 2005, McKenna et al. 2015).

Agyrtidae was formerly regarded as a subfamily of the
family Silphidae (e.g. Ganglbauer 1899), and hence they
are here treated in the same volume.

The present consensus is that the two families belong
in the superfamily Staphylinoidea, but may not be very
closely related. The family Silphidae is considered as the
sister group to the Staphylinidae (Lawrence & Newton
1995, Grebennikov & Newton 2012) and may even be a
subfamily (Lawrence & Newton 1982; Sikes 2005,
McKenna et al. 2015), whereas the family Agyrtidae has
been regarded since the 1980s as the sister group of the
Leiodidae, based on adult and larval morphology and
more recently also on molecular analysis (Peck 2001;
Caterino et al. 2005; Beutel & Leschen 2005, McKenna
etal. 2015).

Agyrtidae

Celed Agyrtidae je nepocetna skupina brouk, ce-
losvétové &itajici kolem 60 druhti, které byvaji rozde-
leny do ¢ty podéeledi (Newton 1997). Vétsina druhi
7ije ve vychodni ¢asti palearktické oblasti (Newton
1997, Razicka 2015a). Ve stiedni Evropé se vyskytuji
pouze &tyfi druhy. Paty, znamy ze Skandinavie a seve-
ru Ruska, Ecanus glaber (Fabricius, 1787), byl omy-
lem udavan ze Slezska (viz prace Horiona 1949 a Bu-
rakowského et al. 1978). Druh Agyrtes noheli popsany
Hlisnikovskym (1964) ze Slezska byl synonymizovan
s A. bicolor Sustkem (1981b).

Udaje o rozsifeni druhi ve stredni Evropé shrnuji
tyto préce: Rakousko — Horion (1949), Franz (1970);
Ceska republika — Sustek (1981a), Rizicka (1993a);
Némecko — Horion (1949), Kohler & Klausnitzer
(1998); Mad’arsko — Székessy (1961), Ruzicka &
Schneider (2003); Polsko — Burakowski et al. (1978);
Slovensko — Roubal (1930), Sustek (1981a), Ruzicka
(1993a); Svycarsko (¢ast) — Lucht (1987), Delatour
(2005).

Zékladni charakteristiku larvalni morfologie Cele-
di shrnuje Newton (1991) a prebira Klausnitzer &
Zwick (1997). Ze stfedoevropskych druht pouze
Zwick (1981) detailné popsal larvu a kuklu druhu
Necrophilus subterraneus.

The family Agyrtidae is a small group comprising only
about 60 species worldwide, divided into four subfami-
lies (Newton 1997). Most species live in the eastern part
of the Palacarctic Region (Newton 1997, Riizicka 2015a).
Only four species inhabit Central Europe; a fifth species,
known from Scandinavia and northern Russia (Ecanus
glaber (Fabricius, 1787)), was mistakenly listed for Sile-
sia (see discussions in Horion 1949, Burakowski et al.
1978). The species Agyrtes noheli described by Hlisni-
kovsky (1964) from Silesia was synonymized with A.
bicolor by Sustek (1981b).

Data on distribution of species in Central Europe are
provided by the following works: Austria — Horion (1949),
Franz (1970); Czech Republic — Sustek (1981a), Razicka
(1993a); Germany — Horion (1949), Kohler & Klausnit-
zer (1998); Hungary — Székessy (1961), Rizicka &
Schneider (2003); Poland — Burakowski et al. (1978);
Slovakia — Roubal (1930), Sustek (1981a), Rtzicka (1993a);
Switzerland (part) — Lucht (1987), Delatour (2005).

A basic characterization of larval morphology was
given by Newton (1991) and his observations were
augmented by Klausnitzer & Zwick (1997). Of the
Central European species, only the larva and pupa of
Necrophilus subterraneus have been described in detail,
by Zwick (1981).




Coleoptera: Agyrtidae, Silphidae

Vsechny dospélce stfedoevropskych druht je moz-
né spolehlivé rozpoznat podle celkového vzhledu a
nebo determinovat napf. podle téchto klict: Mrocz-
kowski (1955), Székessy (1961), Freude (1971), Sus-
tek (1981a) ¢i Nikolaev & Kozminykh (2002).

Biologie této ¢eledi je jen malo znama, stiedo-
evropské druhy Ziji velmi rozdiln¢. Agyrtes bicolor
je lesni druh se zimni aktivitou dospélct, opakované
nachdzeny blizko akumulaci larev Bibio marci (Lin-
naeus, 1758) (Bibionidae) (Roubal 1947, Newton
1997). Agvrtes castaneus je druh s jarni aktivitou
dospélct, preferujici oteviené piscité biotopy, nalé-
zany v tlejicim rostlinném materialu (Roubal 1947,
Newton 1997). Pteroloma forsstromii se vyskytuje
v horéch, predevsim blizko tekoucich vod (Holdhaus
& Lindroth 1939). Necrophilus subterraneus je spe-
cializovany predator plzii, znamy z hor i1 nizinnych
smisenych lest s bukem (Zwick 1981).

V ramei CR jsou i druhy této celedi zatazeny
v Cerveném seznamu ohrozenych druhi bezobratlych
(Ruazicka 2005a). Druh Necrophilus subterraneus je
na tzemi CR hodnocen jako vymizely, Agyries bi-
color a Pteroloma forsstromii jsou uvedené jako
zranitelné druhy (Ruzicka 2005a).

Necrophilinae

Necrophilus Latreille, 1829
subterraneus (Dahl, 1807) ........... ..

Agyrtinae

Agyrtes Frolich, 1799

Agyrtecanus Reitter, 1901
bicolor Laporte de Castelnau, 1840
= noheli Hlisnikovsky, 1964

Agyrtes s.str.

... Fig. 1(J

castaneus:(Fabriciusy 1792) % con somommrm 5 Fig. 3 (4.5 mm)

Pterolomatinae
Pteroloma Gyllenhal, 1829
Jforsstromii (Gyllenhal, 1810)

Fig. 2 (5.5 mm) e o o o o

Fig. 4 (6.0 mm) e o o o o o

Adult specimens of all Central European species can
be reliably identified by their habitus or keyed out using
the works of e.g. Mroczkowski (1955), Székessy (1961).
Freude (1971), Sustek (1981a) or Nikolaev & Kozmi-
nykh (2002).

Biology of agyrtids is only poorly known; Central
European species have very different ecology from each
other. Agyrtes bicolor is a forest species with adults active
in winter, and has frequently been found in association
with larval masses of the fly Bibio marci (Linnaeus,
1758) (Bibionidae) (Roubal 1947, Newton 1997). Agyrtes
castaneus is a species with adults active in spring, pre-
fering open, sandy habitats, found in decaying plant ma-
terial (Roubal 1947, Newton 1947). Pteroloma forsstro-
mii 1s a montane species found close to running water
(Holdhaus & Lindroth 1939). Necrophilus subterraneus
is a specialized snail predator, known from both moun-
tains and lowland mixed forests with beech (Zwick
1981).

In the Czech Republic, three species of Agyrtidae are
included in a regional Red List in the Czech Republic
(Ruzicka 2005a). Necrophilus subterraneus is listed as
regionally extinct, Agyries bicolor and Pteroloma fors-
stromii are listed as vulnerable species (Ruzicka 2005a).

AU CZ GE HU PL SK SZ

7 mm) °
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Silphidae

Celed” mrchozroutoviti ma celkem asi 185 druhi,
rozdélenych do dvou podéeledi — Silphinae (mrcho-
zrouti) a Nicrophorinae (hrobatici) (Sikes 2005, 2008).
Vétsina druht se vyskytuje ve vychodni ¢asti pale-
arktické oblasti (Sikes et al. 2002, Ruzicka 2015b).
Celosvétovou revizi této celedi zpracoval Portevin
(1926). Nové byl publikovan svétovy katalog podce-
ledi Nicrophorinae (Sikes et al. 2002) a molekularni
fylogeneze rodu Nicrophorus (Sikes & Venables 2013).
Piibuzenské vztahy rodu na zékladé molekularnich
znakii novéji zkoumali Dobler & Miiller (2000). Nej-
star$i zastupci Celedi ze stiedni Jury (zatim nejas-
ného taxonomického postaveni) a nejstarsi hrobatici
ze spodni a stiedni kiidy byli recentné objeveni
v kompresnich fosiliich z Ciny a v barmském jantaru
(Cai et al. 2014). Vychodopalearkticka podoblast je
predpokladanym centrem vzniku podéeledi Nicro-
phorinae (Toussaint & Condamine 2016).

Ve stfedni Evropé se vyskytuje 30 druht, z toho
20 je mrchozrout a 10 hrobarika (Razicka 2015b).
Udajc o rozsifeni druha ve stfedni Evropé shrnuji
nasledujici prace: Rakousko — Horion (1949), Franz
(1970); Ceska republika — Fleischer (1930), Tabor-
sky (1980), Sustek (1981a), Ruzicka (1993b, 1995),
Kocarek (1996), Hava & Ruazicka (1997), Vysoky
(2007), Jakubec & Ruzicka (2012); Némecko — Horion
(1949), Kroker (1975), Kohler & Klausnitzer (1998);
Mad'arsko — Székessy (1961), Rozner (1993); Polsko —
Burakowski et al. (1978), Pawlowski et al. (2000),
Bunalski (2012), Borowski (2015); Slovensko — Roubal
(1930), Sustek (1981a), Razicka (1993b); Svycarsko
(Cast) — Lucht (1987).

Zakladni charakteristiku larvalni morfologie této
Celedi shrnuje Newton (1991), popisy larev s kli¢i
rodi a Casto i druhu stfedni Evropy, spolu s odkazy
na starsi prace uvadi Klausnitzer (1978, 1997).

The family of carrion beetles includes about 185 species
divided into two subfamilies, the Silphinae and the
Nicrophorinae (Sikes 2005, 2008). Most species occur in
the eastern part of the Palaearctic Region (Sikes et al.
2002, Razicka 2015b). A worldwide revision of this fa-
mily was conducted by Portevin (1926), and the sub-
family Nicrophorinae was recently cataloged by Sikes et
al. (2002) and a molecular phylogeny of Nicrophorus
constructed by Sikes & Venables (2013). Relationships
of the genera based on molecular characters were re-
searched and published by Dobler & Miiller (2000). The
oldest known Silphidae, of Middle Jurassic age (of un-
certain taxonomic position) and the oldest burying beetles,
of Early and Late Cretaceous age, have recently been
discovered as compression fossils from China and in Bur-
mese amber (Cai et al. 2014). The Eastern Palaearctic is
also presumed to be the ancestral biogeographic range of
Nicrophorinae (Toussaint & Condamine 2016).

Thirty species inhabit Central Europe, comprising 20
species of true carrion beetles (Silphinae) and ten species
of sexton or burying beetles (Nicrophorinae) (Ruzic¢ka
2015b). Data on the distributions of the Central European
species are provided in the following works: Austria —
Horion (1949), Franz (1970); Czech Republic — Fleischer
(1930), Téaborsky (1980), Sustek (1981a), Ruzicka (1993b,
1995), Kocarek (1996), Hava & Ruzicka (1997), Vysoky
(2007), Jakubec & Ruzic¢ka (2012); Germany — Horion
(1949), Kroker (1975), Kohler & Klausnitzer (1998); Hun-
gary — Székessy (1961), Rozner (1993); Poland — Burakow-
ski et al. (1978), Pawlowski et al. (2000), Bunalski (2012),
Borowski (2015); Slovakia — Roubal (1930), Sustek (1981a),
Ruizicka (1993b); Switzerland (part) — Lucht (1987).

A basic characterization of larval morphology was given
by Newton (1991), and descriptions of larvae with keys
to genera and to some species from Central Europe, with
references, were presented by Klausnitzer (1978, 1997).

Taxonomie / Taxonomy

Dospélce stfedoevropskych druhi je mozné urco-
vat napf. podle téchto kli¢i: Mroczkowski (1955),
Székessy (1961), Freude (1971), Sustek (1981a) ¢i
Nikolaev & Kozminykh (2002). Neni v nich vak
zahrnut hrobatik Nicrophorus sepulchralis, ktery je
teprve recentné uznavan jako samostatny druh (napf.
Sikes et al. 2002, Ruzicka 2015b). Diive byl chapan
jako mladsi synonymum kavkazského druhu N. ni-
gricornis Faldermann, 1835, ktery byl historicky uda-
vany i ze stfedni Evropy. Taxonomie stiedoevropskych
rodli a druhi podceledi Silphinae se tykaji také pra-
ce Sustka (1983), Havy (2000) a Ruzicky (2002).

V ramci stfedni Evropy je mozné vétSinu druhi
spolehlivé ur¢it podle celkového vzhledu. Vyjimkou
jsou druhy Silpha obscura a S. alpestris a nékteii
hrobatici (Nicrophorus spp.), kde zejména dvojice

Adult specimens of Central European species can be
identified using the following keys: Mroczkowski (1955),
Székessy (1961), Freude (1971), Sustek (1981a), or Niko-
laev & Kozminykh (2002). However, these keys do not
include Nicrophorus sepulchralis, which was only re-
cently recognized as a separate species (e.g. Sikes et al.
2002, Ruzicka 2015b). It is a species closely related to
the Caucasian N. nigricornis Faldermann, 1835, which
was formerly listed also for Central Europe. The taxono-
my of Central European genera and species of the subfa-
mily Silphinae can also be found in the works of Sustek
(1983), Hava (2000) and Ruzicka (2002).

Most species from Central Europe can be reliably
identified by their habitus. Exceptions are Silpha obscura
and S. alpestris and certain sexton beetles (Nicrophorus
spp.), among which the species pairs N. antennatus —
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N. antennatus — N. vestigator a N. investigator — N.
sepultor mohou pifi urcovani pusobit potize, zvlaste
u jedincu s odfenym chloupkovanim nebo s posmrt-
né ztmavlym zbarvenim.

N. vestigator and N. investigator — N. sepultor may cause
difficulties with correct identification, especially indi-
viduals with abraded setation or coloration darkened
post-mortem.

Ekologie / Ecology

Potravné neni tato ¢eled’ tak vyhranéna, jak by se
podle jejiho ¢eského ndzvu mohlo zdat. Patii sem
predatofi (rody Phosphuga, Ablattaria, Dendroxena
a patrn¢ 1 ¢ast rodu Silpha), fytofagové (rod Acly-
pea) a fakultativni ¢i obligatni nekrofagové (rody
Nicrophorus, Thanatophilus, Necrodes, Oiceoptoma
a ziejmé i nékteré druhy rodu Silpha) (Sikes 2008,
Ikeda et al. 2013).

Vychodopalearktické druhy mrchozroutovitych byly
pouzity jako modelova skupina pro studium adaptaci
na nekrofagni zptsob zivota (Ikeda et al. 2007, 2013).
Vysledky naznacuji, ze schopnost letu je typickou
vlastnosti nekrofagnich druht, které jsou nuceny
vyhledavat nahodné se v prostoru vyskytujici mrsiny
(Ikeda et al. 2007). Bez schopnosti aktivniho letu by
nebyly tyto druhy dostate¢né kompeti¢né silné a
podlehly by tlaku ostatnich nekrofagi a nekrobiontt
(napf. mravenct a larev dvoukiidlych). Naopak ne-
specializované dravé druhy mohou zvySenim vlastni
aktivity ovlivnit dostupnost potravy a ¢asto ztraceji
schopnost 1état (Ikeda et al. 2007, 2013).

Vzdalenosti, na které se jednotlivé druhy premi-
stuji, se zjistuji zpétnymi odchyty oznacenych je-
dincl. Bylo tak napfiklad zjisténo, Zze nejveétsi stiedo-
evropsky hrobatik Nicrophorus germanicus je schopen
za 24 hodin piekonat vzdalenost delsi nez ¢tyfi kilo-
metry. U mensich druht, jako je Thanatophilus sinu-
atus nebo 7. rugosus, byla prekonana vzdalenost mensi
(do 500 m) (Petruska 1964). Byly potvrzeny mezi-
druhové rozdily ve vySce letu — vétsi druhy maji snahu
létat vyse, pravdépodobné je to dano geneticky (Ohka-
wara et al. 1998, Ikeda et al. 2011).

Rozsifeni, pocetnost (abundance) a jeji zmény bé-
hem roku (sezonalita) pfedevsim u nekrobiontnich
druht nejsou patrné nahodné. Nejpravdépodobnéjsi
vysvétleni rozdili v ekologickych nikach jednotli-
vych druht souvisi s dlouhodobou minimalizaci me-
zidruhové konkurence na mrsinach jako vysledku ko-
evoluce (Anderson 1982). Rizny vyskyt téchto druht
v prostoru a Case muze byt zpisoben mezidruhovou
kompetici a snahou najit mrsinu bez konkurentti. Men-
§i druhy jsou v téchto soubojich v nevyhodg, protoze
nejsou schopny pfivlastnit si vhodnou mrsinu v pii-
tomnosti vétsich konkurent (Anderson 1982).

Studiem habitatovych preferenci stiedoevropskych
druhu se zabyva fada studii (Novak 1962, Ruzic¢ka
1994, Kocarek 2003, Jakubec & Ruzicka 2015). Tyto
studie déli mrchozrouty na druhy typicky lesni (napf.
Nicrophorus vespilloides, N. humator, N. investigator,
Necrodes littoralis, Oiceoptoma thoracicum, Phos-
phuga atrata atrata a Dendroxena quadrimaculata)

The carrion beetles are not as strictly limited to one
food sources as their common name suggests. The family
Silphidae includes predators (Phosphuga, Ablattaria, Den-
droxena and probably part of genus Silpha), herbivores
(Aclypea), and facultative and obligatory necrophages
(Nicrophorus, Thanatophilus, Necrodes, Oiceoptoma and
probably also part of genus Silpha) (Sikes 2008, Ikeda et
al. 2013).

Eastern Palacarctic representatives of carrion beetles
have served as model group for studies of adaptations for
necrophagous life strategies (Ikeda et al. 2007, 2013).
Ability to fly appears to be an important attribute for
necrophagous species, because they have to search for a
randomly occurring and widely scattered food source
(carrion) (Ikeda et al. 2007). Without the ability to fly
actively, these beetles would probably not be able to
compete with other necrophagous or necrobiont insects
(such as ants (Formicidae) and fly larvae (Diptera)). In
contrast, predatory species can influence the availability
of their food source, and they often lose the ability to fly
(Ikeda et al. 2007, 2013).

It was discovered by capture-recapture experiments
that Nicrophorus germanicus, the largest species of sex-
ton beetles in Central Europe, is able to travel more than
four kilometers in 24 hours (Petruska 1964). For smaller
species, like Thanatophilus sinuatus or T. rugosus, the
distance travelled in 24 hours was much shorter (up to
500 m) (Petruska 1964). Flight altitude seems to be
species-specific and is probably affected by body size of
adults (larger species tend to fly higher); according to
some authors it is probably genetically encoded (Ohka-
wara et al. 1998, Ikeda et al. 2011).

Distribution, abundance and seasonality of necrobiont
species seems to be non-random. The most probable
explanation of this resource partitioning is that it permits
coexistence of several species in ecological time as a
result of co-evolution of lineages in evolutionary history
(Anderson 1982). The spatial and temporal separation
between species could be caused by interspecific compe-
tition and their pursuit of a competitor-free carrion niche.
Smaller species are at a disadvantage against larger ones,
and they are not able to defend and hold suitable (e.g.
small vertebrate) carrion for breeding (Anderson 1982).

Some preferences in habitats were recognized in
Central European species (Novdk 1962, Ruzicka 1994,
Kocarek 2003, Jakubec & Ruzicka 2015). As results of
these studies, Nicrophorus vespilloides, N. humator, N.
investigator, Necrodes litoralis, Oiceoptoma thoracicum,
Phosphuga atrata atrata and Dendroxena quadrimacu-
lata are shown to be typical forest-dwelling species;
others like Nicrophorus antennatus, N. germanicus, N.
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a na druhy oteviené krajiny (Nicrophorus antennatus
N. germanicus, N. sepultor, N. vestigator, Thana-
tophilus rugosus a T. sinuatus. Druhy Nicrophorus
interruptus a N. vespillo jsou nevyhranéné, vyskytuji
se na obou téchto biotopech. Nékteré druhy vykazuji
preference pouze pro urcity pudni typ, coz je ptipad
druht N. antennatus, N. germanicus, N. humator, N.
interruptus, N. sepultor, Silpha obscura obscura a
Thanatophilus sinuatus (viz Novak 1961, 1962,
Looney et al. 2004, 2009, Jakubec & Ruzicka 2015).

Sezonalita nekrobiontnich druhtt ma nendhodnou
strukturu, jejim studiem u stfedoevropskych mrcho-
Zrouti se zabyvali napt. Novék (1966), Sustek (1981)
a Ruazicka (1994). Sezonni vyskyt je u bezobratlych,
ktefi nemohou aktivné udrzovat svoji teplotu vyssi
nez jejich okoli, pravdépodobné fizen fyziologickou
odezvou na n&jaky vnéjsi podnét (zména fotoperiody,
teploty apod.) (Engler 1981, Topp 1990). U rodu
Nicrophorus to ovliviiuje také vyvojové stadium, ve
kterém brouci prezimuji — v ¢asném jafe se vyskytuji
druhy prezimujici jako dospélei (N. antennatus, N.
vespillo, N. vespilloides, N. germanicus, N. humator
a N. vestigator) a v pozdnim jate ¢i ve vyssich polo-
hach na zacatku léta nastupuji druhy, které prezimuji
ve stadiu larvy (N. sepultor, N. investigator a N. in-
terruptus) (Novak 1961, Sustek 1981).

Studie potvrzuji, ze mezi jednotlivymi druhy jsou
rozdily 1 v aktivité v prabéhu dne (v tzv. cirkadianni
aktivite) (Kocarek 2001, 2002). Naptiklad Nicrophorus
germanicus a N. humator jsou nejvice aktivni v pod-
vecer a v noci (krepuskulami a nokturnalni aktivita),
kdezto N. vespillo, Oiceoptoma thoracicum, Thana-
tophilus rugosus a T. sinuatus béhem dne (diurnalni
aktivita) (gpicarové 1974, 1982, Koc¢arek 2001, 2002).

Hrobaftici maji symbioticky vztah s dravymi roztoc¢i
rodu Poecilochirus G. Canestrini et C. Canestrini, 1882,
které na sobé dospélei prenaseji. Tito roztoCi se zivi
vaji¢ky much a nejspise tak pomahaji hrobafikim
s likvidaci téchto konkurentli na mrsindch (Springett
1968, Anderson 1982, Ratcliffe 1996, Sikes 2008).
Jednotlivé druhy roztoci jsou rychlosti svého vyvoje
ziejmé piizpusobeny konkrétnim druhum hrobatiki
a deutonymfy roztocu jsou schopné je rozpoznavat
(Brown & Wilson 1992, Grossman & Smith 2008).

V posledni dob¢ se uvazuje o vyuziti sttedoevrop-
skych mrchozroutti ve forenzni entomologii (Matu-
szewski et al. 2010, 2011, Dekeirsschieter et al. 2011,
Matuszewski 2011, Matuszewski & Szafatowicz 2013,
Fratczak & Matuszewski 2014). Hlavni vyznam maji
predevsim pro zptesnéni a validaci odhadu doby tmr-
ti, pfesnéji feceno odhad pocatku kolonizace zemrelé-
ho a detekcei posmrtné manipulace s télem. Velky poten-
cidl maji predevsim rozsifené a bézné druhy jako je
Necrodes littoralis, Oiceoptoma thoracicum, Thana-
tophilus rugosus a T. sinuatus. Soucasné znalosti o eko-
logii téchto druhti jsou pomeéme rozsahlé, ale aby mohly
byt vyuzivané v kriminalistické praxi, bude nutné
jeste lépe prozkoumat jejich vyvojovou biologii.

sepultor, N. vestigator, Thanatophilus rugosus, T. sinuatus
prefer open-landscape habitats; and Nicrophorus inter-
ruptus or N. vespillo can be found abundantly in both
forest and open-landscape habitats. Some species (Nicro-
phorus antennatus, N. germanicus, N. humator, N. inter-
ruptus, N. sepultor, Silpha obscura obscura and Thana-
tophilus sinuatus) seem to be more abundant on specific
soil types (see Novak 1961, 1962, Looney et al. 2004,
2009, Jakubec & Ruzicka 2015).

The seasonality of Central European species of carrion
beetles was extensively studied by Novak (1966), Sustek
(1981) and Ruzicka (1994). Seasonality of exothermic
invertebrates is most likely governed by a physiological
response to some external cues (change in photoperiod,
temperature, etc.) (Engler 1981, Topp 1990). In sexton
beetles of the genus Nicrophorus, the time of first appear-
ance to some extant affected by the stage in which they
overwinter, and those which overwinter as adults (V.
antennatus, N. vespillo, N. vespilloides, N. germanicus,
N. humator and N. vestigator) emerge earlier (in early
spring) compared to those which overwinter as larvae (V.
sepultor, N. investigator and N. interruptus), which
appear only in late spring, or at the beginning of summer
(at higher altitudes) (Novak 1961, Sustek 1981).

Species of this family also differ in circadian activity.
For instance, Nicrophorus germanicus and N. humator
are crepuscular or nocturnal, being most active during
dusk and at night; other species, as Nicrophorus vespillo,
Oiceoptoma thoracicum, Thanatophilus rugosus and T.
sinuatus are diurnal, prefer to be active during daylight
hours (Spicarova 1974, 1982, Kocarek 2001, 2002).

Sexton beetles are probably involved in a symbiotic
relationship with predatory mites of genus Poecilochirus
G. Canestrini et C. Canestrini, 1882, which they often
carry attached to their bodies. These mites feed on fly
eggs, thus helping their carriers by eliminating these
competitors (Springett 1968, Anderson 1982, Ratcliffe
1996, Sikes 2008). The speed of development in different
mite species seems to be synchronized with the develop-
ment of their host beetle species; deutonymphs are also
able to distinguish between different species of Nicro-
phorus and prefer larger adults for transportation (Brown
& Wilson 1992, Grossman & Smith 2008).

Currently, the utility of some Central European carrion
beetles for forensic entomology has been considered
(Matuszewski et al. 2010, 2011, Dekeirsschieter et al.
2011, Matuszewski 2011, Matuszewski & Szafatowicz
2013, Fratczak & Matuszewski 2014). The main impact
of these species could be improving the accuracy of post-
mortem interval estimation, or more precisely the start of
colonization, and detection of postmortem manipulation
of a body. The most promising species are those com-
monly occurring and widely distributed in Central Europe,
such as Necrodes littoralis, Oiceoptoma thoracicum,
Thanatophilus rugosus and T. sinuatus. We know a lot
about the ecology of these species, but only after more is
known about their developmental biology will we be
able to release their full forensic and legal potential.
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Bionomie / Biology

Z etologického hlediska jsou velmi zajimavé druhy
rodu Nicrophorus (Milne & Milne 1976, Scott 1998).
Tito hrobafici se rozmnozuji pouze na mrsinach drob-
nych obratlovel a o potomstvo se vétsinou staraji
oba rodi¢e. Tomuto komplexnimu chovani fikame
biparentalni péce a je znamé jen u nékolika malo
skupin brouki (Pukowski 1933, Spicarova 1982, Cai
et al. 2014, Engel et al. 2014). Samci se pti hledani
samicky nespol¢haji jen na ndhodna setkani na mrsi-
né, ale produkuji sexualni feromony, kterymi samice
aktivné lakaji (n¢kdy i bez mrSiny) (Bartlett 1987,
Miiller & Eggert 1989, Eggert & Miiller 1989, Eggert
1992, Beeler et al. 1999, Mulrey et al. 2015). Chemicka
struktura feromonu je zatim popsana pouze u druhu
Nicrophorus vespilloides (Haberer et al. 2008). Je
zajimavé, ze samci feromony byly také nedavno
objeveny a chemicky charakterizovany u neotropic-
kych mrchozrouti Oxelytrum discicolle (Brullé, 1836)
a O. erythrurum (Blanchard, 1840) z podceledi Sil-
phinae (Fockink et al. 2013, 2015).

Pokud se na vhodné mrsiné sejde vice jedincd,
vylsti to v souboj, pii némz ten nejsilngjsi zpravidla
ostatni konkurenty vytla¢i (Miiller 2003). Nalezenou
a uhdjenou mrsinu budouci rodi¢ovsky pér (piipadné
pouze samice; Miiller et al. 1998) zahrabe a okolo ni
vytvoii podzemni kryptu (Pukowski 1933). Nasledné
z mrSiny odstrani pefi nebo chlupy a nohama ji zfor-
muji do tvaru koule (Pukowski 1933). Tuto potravni
kouli udrzuji vlhkou, €isti ji od plisni a o3etfuji anti-
mikrobidlnim sekretem, ktery upravuje rychlost roz-
kladu (Pukowski 1933, Sikes 2008). Samice poté vy-
tvofi postranni Stolu, ve které za¢ne klast vajicka.
VétsSinou se tak déje zhruba 12 hodin od nalezeni
mrsiny a kladeni samotné trva jeden aZ dva dny
(Pukowski 1933). Po vylihnuti larev rodi¢e prokousou
vrchni vrstvu potravni koule a pomahaji larvam s kr-
menim tak, Ze jim vyvrhuji natravenou potravu, coz
vyznamné zvysuje jejich Sance na preziti (Pukowski
1933, Eggert et al. 1998). V piipadg, Ze by potravni
zdroj nestacil uzivit celé potomstvo, rodice radéji
Cast potomkl usmrti (tzv. filidlni kanibalismus), aby
se zbytek mohl aspésné vyvinout (Miiller et al. 1990,
Trumbo & Fernandez 1995, Sikes 2008). Samci opous-
t&ji zahrabanou mrsinu s larvami vétsinou difve nez
samice. To byva interpretovano jako sam¢i strategie
umoziujici hledani dalsi partnerky (Miiller et al.
2007), ale muze to také umoznit samici krmit se
potravou urcenou predevsim larvam (Boncoraglio &
Kilner 2012).

The genus Nicrophorus (burying or sexton beetles) has
very interesting behaviour (Milne & Milne 1976, Scott
1998). All species reproduce only on carrion of small
vertebrates. If several individuals meet on a carcass, they
fight until only the strongest pair remains. This pair will
bury the carrion underground, prepare it for their larvae
and tend them. This is called bi-parental brood care, and
only few other groups of beetles exhibit such complex
behavior (Pukowski 1933, Spicarova 1982, Cai et al.
2014, Engel et al. 2014). An alternative male tactic, apart
from finding carrion and waiting for females to be attract-
ed, is emission of a male-produced sexual pheromone,
even in the absence of suitable carrion (Bartlett 1987,
Miiller & Eggert 1989, Eggert & Miiller 1989, Eggert
1992, Beeler et al. 1999, Mulrey et al. 2015). Exact che-
mical structure of the male sexual pheromone was de-
scribed only in Nicrophorus vespilloides (Haberer et al.
2008). It is interesting, that male sexual pheromones have
also recently been discovered and chemically analyzed in
the Neotropical carrion beetles Oxelytrum discicolle
(Brullé, 1836) and O. erythrurum (Blanchard, 1840) from
the subfamily Silphinae (Fockink et al. 2013, 2015).

If the carrion is discovered by several individuals of
the same sex at once, they fight for dominance and only
the strongest will remain (Miiller 2003). The carrion is
then buried, and the future parents (or only the female;
Miiller et al. 1998) build a crypt around it (Pukowski 1933).
There they will remove feathers or fur from the carrion
and form it into a ball with their legs (Pukowski 1933).
The parents maintain this so called feeding ball, they clean
it from fungi, keep it moist and treat it with antimicrobial
secretions to govern the rate of decay (Pukowski 1933,
Sikes 2008). The female creates a short gallery where she
begins to lay her eggs. This phase usually begins around
12 hours after the discovery of the carrion and oviposition
itself can take one or two days (Pukowski 1933). When
the larvae starts to hatch, the parents bite through the top
layer of the feeding ball and they help larvae to feed by
regurgitation, increasing their chances of survival (Pu-
kowski 1933, Eggert et al. 1998). In cases where the food
supply cannot sustain all the larvae, the parents will eat
some of them (so called filial cannibalism), which allows
the others to complete their development (Miiller et al.
1990, Trumbo & Fernandez 1995, Sikes 2008). Males
usually leave the brood a few days earlier than females,
presumably looking for opportunity to reproduce with
another female (Miiller et al. 2007), but females are then
free to feed themselves on the remains of the carcass used
for breeding (Boncoraglio & Kilner 2012).

OhroZené druhy / Threatened species

Prestoze by se mohlo zdat, e mrchozrouti jsou
témer vSudypfitomni a velmi bézni, neplati to zdaleka
pro vSechny druhy. Hned nékolik druhi hrobariki

Although it seems that carrion beetles are widespread
and very common, this is not the case for all the species.
Several species of sexton beetles in Central Europe (e.g.,
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ve stftedni Evropé (jmenovite Nicrophorus antennatus.,
N. germanicus a N. sepultor) doznalo v minulosti
velky pokles pocetnosti, ktery 1ze datovat do 60.-90.
let minulé¢ho stoleti. Tento fakt v t¢ dobé nepiilakal
vetsi pozornost organt ochrany piirody a napiiklad
az v roce 2005 byly tyto druhy a Sest dalsich mrcho-
zroutt, coz tvoii 34 % vsech potvrzenych druht, za-
fazeno v CR na Cerveny seznam ohrozenych druhti
bezobratlych (Ruzicka 2005b). Z tohoto poctu je jeden
druh pro Gizemi CR vymizely (Thanatophilus dispar),
jeden ohrozeny (Aclvpea souverbii), pét zranitelnych
(dblattaria laevigata, Aclypea undata, Nicrophorus
antennatus, N. germanicus a N. vestigator) a dva
téméf ohrozené (Nicrophorus sepultor a Silpha tyro-
lensis) (Ruzicka 2005b). V poslednich letech se zd4,
7e populace predevs§im prvné jmenovanych druht
Nicrophorus antennatus, N. germanicus a N. sepultor
jsou lokalné pocetnéjsi (Jakubec & Ruzicka 2012).

Nicrophorus antennatus, N. germanicus and N. sepultor)
have declined dramatically, probably during the period
1960-1990. This was not adequately reflected by nature
protection agencies, for instance it was only in 2005 that
these species and an additional six carrion beetles (alto-
gether 34% species of the Central European fauna of this
family) were inluded in a regional Red List for the Czech
Republic (Ruzicka 2005b). Of the species on this list, one
species (Thanatophilus dispar) was listed as regionally
extinct, another one (Aclypea souverbir) as endangered, five
(Ablattaria laevigata, Aclypea undata, Nicrophorus an-
tennatus, N. germanicus and N. vestigator) as threatened
and finally, two (Nicrophorus sepultor and Silpha tyro-
lensis) as nearly threatened (Ruzicka 2005b). Recently, it
seems that some of these species (e.g., Nicrophorus
antennatus, N. germanicus and N. sepultor) have become
locally more abundant (Jakubec & Ruzicka 2012).

Poznamky k vybranym druhtim / Notes to selected species

Silpha alpestris Kraatz, 1876 (- Fig. 16)

Sustek (1981) uvadi ojedinély nalez tohoto druhu
z Ceské republiky (Bohemia: Vienory, VI.1948).
Dokladovy kus jsme revidovali, je ulozen ve sbirce
J. Ruzicky. 1 kdyz je jeho determinace spravna, je
mozné, Ze se jedna o zaménu lokalitniho listku nebo
o nalez kusu zavle¢eného na neptvodni lokalitu.
Druh se totiz ve stfedni Evropé vyskytuje pouze
v karpatské oblasti. Jeho vyskyt v CR je nutné po-
tvrdit dalsimi nalezy, v tabulce rozsifeni jej uvadime
s otaznikem.

Sustek (1981) reported a specimen of this species
from the Czech Republic (Bohemia, Vsenory, vi.1948).
We have examined the specimen, which is now depo-
sited in the collection of J. Ruzicka. Although its iden-
tification is correct, it is possible that the specimen was
mislabelled, or accidentaly introduced. The species is in
Central Europe distributed only within Carpathian
region. Its occurrence in the Czech Republic requires
confirmation; we report it in the table below with a
question mark.

Nicrophorus sepulchralis Heer, 1841 (- Fig. 40)

Tento druh je znamy podle starych tdaju z Fran-
cie a Svycarska a z historickych i recentnich naleza
z Italie a Balkanu (Sikes et al. 2002, Ruzicka 2015).
Ganglbauer (1899) zminuje tento druh (jako M.
nigricornis) z Dolnich Rakous (Niederosterreich) bez
konkrétnich lokalit. Franz (1970) jej vSak z Ra-
kouska neuvadi. Povazujeme jeho historicky vyskyt
v Rakousku za pochybny a v tabulce rozsifeni jej
uvadime s otaznikem.

This species is known based on only historical records
from France and Switzerland, and from historican as well
as recent records from Italy and the Balkan Peninsula
(Sikes et al. 2002, Ruzicka 2015). Ganglbauer (1899) re-
ported this species (as N. nigricornis) from Niederdster-
reich, without listing any locality. However, Franz (1970)
has not reported this species from Austria. We consider
its historical occurrence in Austria as doubtfull and we
report it in the table below with a question mark.
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Silphinae AU CZ GE HU PL SK SZ
Ablattaria Reitter, 1885

laevigata (Fabricius, 1775) .......cccoooeee.n. Fig. 5 (4 15 mm) e © o o o o o

Aclypea Reitter, 1885
= Blitophaga Reitter, 1885

opaca (Linnaeus, 1758) ...................... Fig. 6 (£ 11 mm) e © o - o o o
souverbii (Fairmaire, 1848) ................... Fig. 7 (¥ 12 mm) e o - - - e -
= alpicola (Kiister, 1849)
undata (O. F. Miiller, 1776) .................. Fig. 8 (< 12.5 mm) e o o o o o o

Dendroxena Motschulsky. 1858

= Xylodrepa Thomson, 1859 i
quadrimaculata (Scopoli, 1771) .............. Fig. 9 (¥ 14 mm) e o o o o o o 1
= quadripunctata (Schreber, 1759)

Necrodes Leach, 1815 |
littoralis (Linnaeus, 1758) ............. Figs. 10-11 (4 25 mm, ¢ 19 mm) e e o o o o o

Oiceoptoma Leach, 1815
= Oeceoptoma Agassiz, 1847

thoracicum (Linnaeus, 1758) ........... Figs. 12-13 (4 14 mm, © 16 mm) e e o o o o o
Phosphuga Leach, 1817
atrata atrata (Linnaeus, 1758) ......... Figs. 14-15 (£ 12 mm, ¢ 14 mm) e o o o o o o

Silpha Linnaeus, 1758

= Carpatosilpha Smetana, 1952
= Parasilpha Reitter, 1885

alpestris Kraatz, 1876 ....................... Fig. 16 (< 15 mm) - % - e - e -
= oblonga Kiister, 1851

carinata Herbst, 1793 .................... Figs. 17-18 (§% 13.5 mm, 16 mm) e o o o o o o
= austriaca Otto, 1891

= carpathica Reitter, 1901

= tatrica Smetana, 1952

obscura obscura Linnaeus, 1793 .. Figs. 19-20 (4 16 mm) e © o o o o o
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Silpha AU CZ GE HU PL SK SZ
tristiy Tliger;, 1798 . .o ivivpenmsom s s s Figs. 21-22 (£ 14 mm, © 14 mm) e o o o o o o
tyrolensis Laicharting, 1781 ............ Figs. 23-24 (99 14 mm, 14.5 mm) e e o - O o o

Thanatophilus Leach, 1815
dispar (Herbst, 1793) .................... Figs. 25-26 (£ 9.5 mm, ¢ 11 mm) o o e — e o o
rugosus (Linnaeus, 1758) ....... . . Figs. 27-28 (4 10 mm, € 10.5 mm) e o o o o o o
sinuatus (Fabricius, 1775) .............. Figs. 29-30 (£ 10 mm, ¢ 12 mm) e o o o o o o

Nicrophorinae

Nicrophorus Fabricius, 1775

= Necroborus Weigel, 1806

= Necrophorus Thunberg, 1789

= Neonicrophorus Hatch, 1946

Nicrophorus Fabricius, 1775
antennatus (Reitter, 1885) .............. Figs. 31-32 (4 23 mm, 19 mm) e e - e O o -
germanicus (Linnaeus, 1758) Figs. 33-34 (44 30 mm, 26 mm) e o o o o o o
humator (Gleditsch, 1767) ................... Fig. 35 (¥ 22 mm) e e o o o o o
interruptus Stephens, 1830 ............. Figs. 36-37 (£ 23 mm, ? 21 mm) e o o o o o o
= fossor Erichson, 1837

Figs. 38-39 (£ 21.5 mm, ¥ 22 mm) e o o o o o o

investigator Zetterstedt, 1824
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AU CZ GE HU PL SK SZ

Nicrophorus (Nicrophorus)
sepulchralis Heer, 1841 ... Fig. 40 (4 17 mm) 22 - - - - - o0
sepultor Charpentier, 1825 .............. Figs. 41-42 (4 23 mm, £ 20 mm) e o o o o o o
vespillo (Linnaeus, 1758) .................... Fig. 43 (4 17 mm) e © o o o o o
vespilloides Herbst, 1783 .............. Figs. 44-45 (£ 14 mm, § 20 mm) e o o o o o o
L] L] L] ® L] @] °

vestigator Herschel, 1807 ............... Figs. 46-47 (44 17.5 mm, 19 mm)
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Vysvétlivky / Explanatory notes

Stredni Evropou se pro téely této série rozumi tizemi
nasledujicich statu: Rakousko, Ceska republika, Né-
mecko, Mad’arsko, Polsko, Slovensko a Svycarsko.

For the purpose of this series, Central Europe includes
Austria, Czech Republic, Germany, Hungary, Poland,
Slovakia and Switzerland.

Seznam druht obsahuje nazvy taxont platné v dobé
vydani seSitu. Synonyma jsou uvedena podle autorova
uvazeni. Predevsim ta, ktera jsou Castéji uzivana, nebo
v pitpadech, kdy zména nazvu byla provedena pomémné
nedavno.

The list of species contains names of taxa deemed valid
at the time of appearance of the issue. Synonyms are pre-
sented at the author’s discretion, primarily those frequent-
ly used, involving name changes implemented rather
recently.

V ramci rodu ¢i podrodu jsou jména druhl a pod-
druhti fazena abecedné. Synonyma jsou uvozena
znackou ,.=".

Within each genus and subgenus, the names of species
are listed alphabetically. All the synonyms are printed
with the sign “=".

Zkratky a symboly pouzité v seznamu: Abbreviations and symbols used in the text:

AU Rakousko; AU  Austria;

CZ Ceska republika; CZ  Czech Republic;
GE  Némecko; GE Germany;

HU Madarsko; HU Hungary;

PL  Polsko; PL Poland;

SK  Slovensko; SK  Slovakia;

SZ  Svycarsko; SZ  Switzerland:

Symboly pro vyskyt na uvedeném tizemi:
o vyskyt na uvedeném uzemi.
o vyskyt pred r. 1950 pozd&ji nepotvrzeny;
?e,70 pochybny nebo nedolozeny tdaj;
Velikost uvedend v seznamu za ¢islem obrazku v za-
vorce udava délku zobrazeného kusu.
V obrazové ¢asti je vyznaceno pohlavi jen u téch
druhti, které maji zfetelny pohlavni dimorfismus.

Symbols used for included countries:

e occurrence in an included terrritory.

o occurrence before 1950, recently not confirmed;
?e, 70 dubious or undocumented record;

The size given in parentheses following the figure

number is the length of the specimen illustrated.

Sex is specified only in figures of those species that

show marked sexual dimorphism.




COLEOPTERA
MYXOPHAGA
Sphaeriusidae, No. 9(2007)
ADEPHAGA
Gyrinidae, No. 9(2007)
Haliplidae, No. 9(2007)
Noteridae, No. 9(2007)
Paelobiidae, No. 9(2007)
Dytiscidae, No. 11(2009)
Rhysodidae, No. 19(2014)
Carabidae
Nebriinae — Broscinae, No. 19(2014)
Carabinae, No. 14(2011)
POLYPHAGA
HYDROPHILOIDEA
Hydrophilidae
Sphaeritidae, No. 23(2015)
Histeridae, No. 23(2015)
STAPHYLINOIDEA
Hydraenidae
Ptiliidae
Agyrtidae, No. 3(2005), No. 26(2016)
Leiodidae
Scydmaenidae
Silphidae, No. 3(2005), No. 26(2016)
Staphylinidae
Omaliinae, No. 24(2016)
Dasycerinae, No. 10(2009)
Pselaphinae, No. 10(2009)
SCARABAEOIDEA
Lucanidae
Trogidae
Glaresidae
Geotrupidae
Ochodaeidae
Scarabaeidae
SCIRTOIDEA
Eucinetidae
Clambidae
Scirtidae
DASCILLOIDEA
Dascillidae
BUPRESTOIDEA
Buprestidae
BYRRHOIDEA

Elmidae
Dryopidae
Limnichidae

Heteroceridae, No. 18(2014)

Psephenidae
ELATEROIDEA
Cerophytidae
Eucnemidae
Throscidae

Elateridae

Drilidae, No. 5(2006)
Omalisidae, No. 5(2006)
Lycidae, No. 5(2006)
Lampyridae, No. 5(2006)
Cantharidae
DERODONTOIDEA
Derodontidae
Nosodendridae
Dermestidae
BOSTRICHOIDEA
Endecatomidae
Bostrichidae
Anobiidae
LYMEXYLOIDEA
Lymexylidae
CLEROIDEA
Phloiophilidae
Trogossitidae

Cleridae

Melyridae
CUCUJOIDEA

Sphindidae, No. 21(2014)
Kateretidae, No. 21(2014

Monotomidae
Phloeostichidae

Bothrideridae
Cerylonidae

Alexiidae
Endomychidae
Coccinellidae
Corylophidae
Latridiidae
TENEBRIONOIDEA
Mycetophagidae, No. 1(
Ciidae

Tetratomidae, No. 25(
Melandryidae, No. 25(
Mordellidae
Ripiphoridae, No. 7(2007
Zopheridae
Tenebrionidae, No.
Prostomidae
Oedemeridae, Ng@
Meloidae, No. 6t
Mycteridae
Boridae
Pythidae
Pyrochroi

inae, No. 15(2012)
dinae, No. 13(2010)

nonychidae, No. 22(2015)
Anthribidae
Urodoninae, No. 15(2012)
Attelabidae, No. 22(2015)
Apionidae
Nanophyidae
Curculionidae

Lixinae, No. 20(2014)




